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Editor’s Page

The Regulators are Coming!!

The bureaucrats usual response to a
problem is to pass laws and regulations to
control and regulate the physical objects
involved. Their misguided efforts on gun
control haven’t decreased armed felonies
(and won’t), but that hasn’t stopped them
from trying the same approach with com-
puters.

Modern electronics has greatly simpli-
fied the counterfeiting of U.S. currency,
and The Secret Service and the Bureau of
Engraving and Printing have endorsed a
bill to toughen laws against counterfeiting.
Carl V. D’Alessandro, assistant director of
the bureau, told the committee that cur-
rency and other securities can be counter-
feited with remarkable accuracy using
widely available computers, printers, and
copiers.

“The potential counterfeiter no longer
requires any particular expertise in print-
ing, but only the inclination and the elec-
tronic devices,” he said.

The measure D’Allesandro and Wil-
liam J. Ebert (head of the Secret Service’s
counterfeit division), endorsed would
make it a crime to possess any laser-type
devices the Treasury Department con-
cludes would help a counterfeiter.

Kenneth A. Wasch, executive director
of the Software Publishers Association,
said that the bill is so broad that “many
heretofore legal activities may now be
made illegal.”

He said the prohibition on private pos-
session of certain optical devices could
“mean document scanners, desktop com-
puters, a number of software programs,
laser printers and other high-tech wonders
could be outlawed even though they are in
use everywhere.”

We used to laugh about the fact that
Russia tightly controlled the availability of
office copy machines. Only authorized
agencies were allowed to possess them,
every copy had to described and ac-
counted for, and government security

people checked the locked counters
against the logged use.

Apparently bureaucrats everywhere
have the same (limited) mentality. At the
very time when Russia is loosening up on
their rigid controls, our leaders are trying
to impose oppressive controls here.

While I doubt that such restrictive leg-
islation will be passed at this time, I fear
that some form of restrictions will be en-
abled--and that they will be further ex-
panded a little at a time. The point which
great;; oncerns me is that our bureau-
crats don’t have any better solution than to
limit the access of law-abiding citizens to
the high-tech equipment we need. For ex-
ample, I had heard the rumor that the
Treasury Department was trying to pre-
vent the sale of color copiers.

I encourage you to watch these devel-
opments very closely, and to let your rep-
resentatives in the Congress and the Sen-
ate know your view on the matter. Also
remember that once the Secret Service or
the Treasury Department is given the
power to “regulate” they can write and en-
force their own regulations without spe-
cific congressional approval. I would ap-
preciate any further information on devel-
opments on this subject.

Z Festival 1990

Lee Bradley, editor of Pieces Of 8 (The
Bimonthly Newsletter of the Connecticut
CP/M Users’ Group) advises that Z Festi-
val is tentatively scheduled for October 20,
with a probable location of the RPI cam-
pus in Hartford, CT. One disadvantage of
living out here in the mountains is that I
can’t attend these meetings which are so
helpful. You should attend if at all pos-
sible. Contact Lee at 24 East Cedar Street,
Newington, CT 06111 for the latest de-
tails.

Embedded Applications
I have been talking to a lot of people
about embedded applications, and find
that there is more activity than I antici-
pated. It is ironical that embedded control-

lers was the intended application when
microprocessors were invented. Micro-
computers didn’t even exist until after the
microprocessor was readily available; but
after the hardware hackers showed what
microcomputers could do, that’s where the
action was. Embedded applications didn’t
die, the controllers are used in machine
tools, printing presses, microwave ovens,
VCRs, automated cameras—in fact most
of our modern electronic marvels. Two of
the fastest growing embedded applications
are communications and automotive.

As the price of processors and TTL de-
vices came down, there was a flurry of ac-
tivity in hobbyist construction projects to
fill the needs for the new items which
could now be built. As people became
more involved with the microcomputers
(which took up all of their available time),
activity in the hardware construction proj-
ects dwindled. Industrial, commercial, and
military activity accelerated, but there
were few individuals working on hardware
projects for their own use. Now, when
microcomputers are powerful tools to
work with, but no longer any fun to work
on, people are again becoming interested
in hardware projects.

I have long been interested in using
processors to control mechanical devices,
but I was always stopped because I didn’t
know how to accomplish the hardware
portions. Some of the devices will be bat-
tery operated portable using CMOS chips,
while others will be machine tools which
will be interfaced to either desktop com-
puters or stand-alone embedded control-
lers. 1 finally decided that the years are
going by too fast, and that I had better
establish my goals and set my priorities.

Since the first of the year, I have ac-
quired a two channel scope, 8051 crossas-
sembler and simulator (PseudoCorp),
8031 prototyping board (Cottage Re-
sources), EPROM  programmer

(Continued on page 38)
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Build a Long Distance Printer Driver

by Stuart R. Ball

I needed to move a printer into a closet so that my wife could
use the computer without waking the children. Unfortunately, the
closet is a fairly long distance from the computer, and the normal
output from a computer cannot reliably drive a cable that far. My
solution was the circuit described herein, which allows me to move
my printer hundreds of feet from the computer.

Why not just run a longer cable from your computer to your
printer? Here’s why: The printer output from an IBM PC, AT, or
clone is a parallel interface. The computer sends 8 bits of data and
several control signals to the printer. The printer returns several
status bits (such as paper empty) back to the computer. Both the
computer and the printer drive the interface cable with TTL
(Transistor-transistor logic) gates. The outputs are single- ended,
which means that each signal is referenced to the computer
ground. TTL is fine for short cable runs, less than ten or twenty
feet. The problem with TTL is that a logical zero level is only from
0 volts to about 1 volt, and a TTL output only drives down to
around .2 volts. This means that less than a volt of noise can cause
the receiving end to see a one where a zero was intended. The
longer a cable is, the more likely it is to pick up noise, so the possi-
bility of an error increases as the cable gets longer. The problem is
made worse if the computer and printer are plugged into different
wall outlets, as the grounds from the outlets may be at slightly
different potentials, which can increase the possibility of errors.
For this reason, TTL signal levels are normally used only for short
cable runs, less than ten or twenty feet. TTL can and is used over
longer distances, but reliable operation depends on the cable qual-
ity and the level of ambient electrical noise. To reliably drive my
printer, I had to change the signals from TTL levels to something
else. Of course, I wanted to do this external to the computer,
without changing the existing printer interface board.

I considered using RS-232. RS-232 signal levels are also single-
ended, but the voltage levels are greater. RS-
232 outputs swing between positive and

goes high, the other wire goes low. The receiver, at the other end
of the cable, does not look for one wire to change with respect to
ground, but instead looks for one of the wires to change with
respect to the other. The voltage difference between the two wires
in the pair determines the logic state, not the voltage with respect
to ground. Noise that is picked up on the cable or caused by a po-
tential difference in the grounds will be common mode noise. This
means that both signals in the pair will be affected the same way,
so the receiver will see no change in the difference voltage. For this
reason, RS-422 is very immune to noise, and is specified to work at
data rates up to 100k bits/sec at distances of up to 1000 meters
(that’s about 3000 feet).

How the Cable Driver Works

Conceptually, the cable driver is very simple. The driver con-
sists of two boxes, one at the computer, and one at the printer,
connected by a ribbon cable. The circuitry in the driver box, at the
computer end, takes the data and command signals that are out-
put from the computer, converts them to RS-422 levels, and drives
the connecting ribbon cable with them. All of the status lines,
which are inputs from the box at the printer end of the cable, are
converted from RS-422 to TTL and sent to the computer.

The receiver box, at the printer end, does the exact opposite;
signals that are outputs from the computer box are converted
from RS-422 to TTL and sent to the printer, and signals output
from the printer are converted to RS-422 and sent up the cable to
the computer box.

Both boxes are powered with a wall transformer/power supply
at the computer end; power is sent up the cable from the com-
puter box to the printer box. Note that even though the board at
the computer end is called the driver because it drives the data and
control lines, it also receives the status lines. Similarly, the board at
the printer end is called the receiver because it receives the data

negative voltages for greater noise immunity.
RS-232 is intended for serial communica-
tions, but there is no reason that it could not
be used for a parallel interface as well. RS-

232 has been used over very long distances, gg;sgg Rgg;?ng
but it is only specified for about fifty feet at

high baud rates. The signal timings for a par- SIGNAL PAIR

allel printer port correspond to a very high

serial data rate, so I chose not to use this HIF;UT —_—

approach. There are other schemes to re-
duce the noise sensitivity of single-ended sig-
nals, but I went a different route.

RS-422 (see Figure 1) is a different kind
of interface. RS-422 is a differential inter-
face. This means that each signal is not refer-
enced directly to ground, but to another sig-
nal. In an RS-422 interface, each signal is
sent on a pair of wires. As one wire of a pair

TTL
QUTPUT

Twisted Pair or Ribbon
Interconnect Cable

Figure 1. Typicai RS-422 connection.
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